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STUDY OBJECTIVES  

Analyze current and future traffic conditions in the 

study area and identify changes to mitigate problems  

 Planning level study that focused on traffic  flows and 

general roadway designs.  

 Study Advisory Team included  staff  from  Town of 

Purcellville and Loudoun County as well as VDOT NoVA 

District.   
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STUDY AREA 
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STUDY METHODOLOGY  

Analyze traffic conditions in the study area  

 Existing Conditions (2011) 

 Baseline 2014 Conditions 

 2014 with Improvements 

 Baseline 2020 Conditions 

 2020 with Improvements 

 Off ramp Westbound at Rt 690   
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EXISTING CONDITIONS GEOMETRY (DECEMBER 2011) 



EXISTING OPERATIONAL CONDITIONS   

• AM Peak Hour 

– Rt 7 Bypass mainline functions at Level of Service (LOS) C or 
better 

– All intersection approaches are LOS D or better except  East 
Bound (EB) Hirst RD approach to Rt 287 which is LOS F 

• PM Peak Hour 

– Rt 7 Bypass at West Bound (WB) ramp entrance and  
upstream (eastern) basic segment operate at LOS F, others C 
or better. Queues on ramp exceed storage, back up onto Rt 7 

– All intersection approaches perform at LOS D or better except 
EB Hirst Rd at Rt 287 at  LOS E 
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SAFETY 
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SAFETY 
 4 Years: 2008-2011 

 

Total- 108 Crashes 

50% Rear-end crashes 

16 Rear-end crashes between 9th St and Pickwick Dr 
on Rt 7 Business (outside study area) 

Rt 287   
• North of interchange: Deer related 

• At the interchange: Rear-end 

Rt 7 Bypass (Direction not collected) – Majority Rear-end 
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2014 BASELINE GEOMETRY AND DEVELOPMENT  

• Includes changes 
programmed or 
underway 

• Two-lane roundabout (to 
be operated as 1- lane 
until traffic warrants 2)  

• Approved development 
in stages  

• New signal operating at 
Gateway Development 
(#7 in graphic) 
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VIDEOS: 2014 BASELINE PM 
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2014 BASELINE OPERATIONAL ISSUES 
 
• WB Rt 7 Bypass Ramps and Rt 287 

– Problem: Queues exceeding length of WB off-ramp and long 
delays – PM only 

– Problem: Northbound Rt 287 queues extend up to Hirst Rd –   
PM only  

• EB Rt 7 Bypass Ramps and Rt 287 
– Problem: Long queues and delays on EB off-ramp – PM only  

• Hirst Road and Rt 287 
– Problem: Long delays and  queues on EB approach (Hirst Rd) – 

AM and PM  
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2014 IMPROVED GEOMETRY 
 

Route 7/287 Interchange Study 



2014 IMPROVED NETWORK RESULTS  
 
• AM Peak Hour 

– Rt 7 Bypass at LOS C or better except for the EB segment after 
the on-ramp, which is at LOS D  

– The Hirst Rd EB approach at Rt 287 operates at LOS D, due to 
the geometric improvements, with delays reduced 

• PM Peak Hour 
– WB diverge and the eastern basic segment operate at LOS C  

– Rt 287/Rt 7 Bypass WB Ramps operates at LOS C, queues 
within storage 

– Hirst Rt EB approach at Rt 287 improves to LOS E with 
significantly reduced delays 
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2020 BASELINE OPERATIONAL ISSUES 
 
•  Rt 287 & Hirst Road 

– Problem: Long delays and queues on EB approach during 
AM and PM Peak Hours  

• Rt 287 & Eastgate Drive/Patrick Henry Circle 
– Problem: Long queues and delays on Patrick Henry Cir. WB 

during AM and PM Peak Hours  

• Rt 7 WB ramp  
– Functions well due to 2014 Improvements which are 

included  
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2020 IMPROVED SCHEMATIC GEOMETRY 
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2020 IMPROVEMENTS 
 
• At Rt 7 Bypass EB on-ramp and Rt 287  

– Widen and extend the EB on-ramp merge area to accommodate a 
second North bound right (NBR) turn lane 

– Extend  NBR turn bay to Hirst Road providing a full lane  

• At Hirst Rd and Rt 287  
– Add a WB receiving lane with 380 feet of acceleration length 

– Extend the EBR  turn lane  to 600 feet of storage length and convert 
it to a shared Left and Right  

– Add a NBThru  lane and extend  it to Eastgate Dr / Patrick Henry Cir. 

• At Patrick Henry Cir. and Rt 287  
– Add a WBR turn lane with 100 feet of storage length 
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2020 IMPROVED NETWORK RESULTS  

In AM Peak, all segments of Rt 7 Bypass are at LOS C or 
better except for east of the on-ramp at LOS D.  

• All Rt 287 intersections are at overall LOS C or better and 
average queues are within storage  

In PM Peak, Rt 7 Bypass operates at LOS C or better 
except for the WB segment before the ramp, at LOS D 

• Average queues at the off ramp are within storage 

• On Rt 287 overall intersection LOS is C or better 
except at the WB ramp at D.  Queues and delays are 
greatly reduced by added NB lane  
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2020 IMPROVED WITH RAMP 
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A new Westbound Ramp from Rt 7 Bypass to Rt 690 was tested, 
with an expanded study area that included Hirst Rd from Rt 287 
to Rt 690 with three existing  intersections    



RESULTS OF 2020 IMPROVED WITH RAMP NETWORK 

• Improvements still needed on Hirst Rd EB approach at Rt 
287  

 

• The proposed Rt 690 WB off-ramp improves PM peak 
operations along Hirst Rd west of Rt 287   

 

• If the ramp is not built, operation can be improved along 
Hirst Rd by signalizing the intersection of Hirst Rd/Hatcher 
Ave 

 

• Improvements along Rt 287 and at Rt 7 interchange are 
needed regardless of  a new Rt 690 off-ramp 
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SUMMARY OF FINDING  
 
• Currently, capacity issues are causing delays and queues 

on Rt 287 and on the ramps from Rt 7 Bypass which will 
worsen over time  

• For 2014 adding capacity to the WB ramp and Rt 287 
eliminates most problems 

• Preliminary investigation showed Rt 287 capacity additions 
along with signal timing can improve conditions over 2014 
Baseline as an interim measure without adding ramp 
capacity.  
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SUMMARY OF FINDING (CONTINUED)  
 
• By 2020,  additional capacity changes are needed for        

Rt 287 and at Hirst Rd along with the 2014 changes  

• A WB only ramp at Rt 690 is of limited value to operations 
on Rt 287, but helps Hirst Rd.  Other improvements can 
also mitigate Hirst Rd problems   
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QUESTIONS & COMMENTS 
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